Ubiquitination and its influence in boar sperm physiology and cryopreservation.
Recent reports document the potential use of the ubiquitin protein as an indicator of mammalian sperm quality or fertility, based on poor morphology, sperm count, and other cellular qualities. However, its influence on cellular physiologic mechanisms and boar sperm cryopreservation are unknown. The objective of this research was to determine the influence of boar sperm ubiquitination (n=12 boars) on motility (using CASA), and flow cytometry and fluorescent probes (in parentheses) to evaluate mitochondrial activity (JC-1), plasma and acrosomal membrane integrity (PI and FITC-PNA), membrane fluidity (M540), and chromatin stability (TUNEL) for fresh and frozen-thawed samples. The effects of ubiquitination (determined flow cytometrically) on the ability of frozen-thawed boar sperm to capacitate (FLUO-3AM) and acrosome react (FITC-PNA) were also investigated using flow cytometry. Cryopreservation induced a decrease in the percentage of sperm that were ubiquitinated from 29 to 20% (P<0.0001), but no significant effects of ubiquitin on sperm quality (motility, membrane integrities and organization) were detected. The ability of sperm to capacitate and acrosome react was influenced by ubiquitination. Samples with more ubiquitinated boar sperm were able to maintain plasma membrane integrity (PMI) better and have fewer live acrosome-reacted cells over 120 min of induced capacitation (P<0.05). In conclusion, frozen-thawed ubiquitinated boar sperm were better able to survive the physical stresses of induced capacitation, yet were still capable of capacitating and acrosome reacting, which may enable use of this assay for in the vitro evaluation of the quality of boar sperm.